Claims 

A method for encoding a frame having a 

2 noisy portion, said frame comprising a plurality of 

3 macroblocks, said method comprising for each 

4 macroblockVpf said plurality of macroblocks : 



5 
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(i)\ determining a macroblock activity 



level ; 
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(ii) determining when said macroblock 
activity leve^L exceeds a predefined threshold, 
wherein said mkcroblock activity level exceeding 
said predef ined^threshold indicates that said 
macroblock is associated with said noisy portion 
of said frame; andyv 
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(iii) adjusting \encoding of said 

\ \ 

macroblock when said macroblock activity level 
exceeds said predefined threshold to conserve 
bits used in encoding saiYl macroblock and 
thereby save bits otherwise used to encode said 
noisy portion of said fram)[ 

claim 1, \wherein said frame 



2 . 



The method o:: 



further comprises a normal portion, and wherein said 



method comprises using 



associated with said no 



said saved bits from said 



noisy portion of said frame to encode macroblocks 



rmal portion of said frame. 
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3 . The method 
macroblock of said p] 
multiple blocks, and 
comprises determining 
block of said multip] 
deriving therefrom ar 
macroblock . 



4 . 



The method 



of claim 1, wherein each 
urality of macroblocks comprises 
wherein said determining (i) 
an activity level for each 
e blocks of said macroblock, and 
activity level for said 




of claim 3, wherein said 
deriving comprises ordering activity levels of said 
multiple blocks of said macroblock and comparing a 
minimum activity level of said order with a next to 
minimum activity level of said order to derive said 
activity level for said macroblock. 

5. The method/ of claim 4, wherein said 
comparing further comprises comparing said minimum 
activity level of said order with an average activity 
level of said multiple blocks of said macroblock to 

^derive said activity/ level for said macroblock. 

6. The method of clajAi 5, wherein said 
comparing comprises determining whether said minimum 
activity level is less than one-half said next to 
minimum activity level /nd whether said minimum 
activity level is less/ than one-half said average 
activity level of said multiple blocks, and when both 
are so, defining saad activity level of said 
macroblock as saia next to minimum activity level of 
said order, otherwise defining said activity level of 
said macrobloax as said minimum activity level of 
said order, 
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7. The method 
adjusting encoding (i 
estimation on said ma 
adjusting macroblock 



predictive when said 
exceeds said predefin 



:>f claim 1, wherein said 
Li) comprises performing motion 
^roblock and selectively 
coding type for said macroblock 



to bias said macroblock towards being coded 



macroblock activity level 
ed threshold, said selectively 
adjusting being with preference to a predictive error 
value resulting f rom Isaid performing motion 
estimation on said macroblock. 




lid m^c 



8. The method of claj/m 7, wherein said 
selectively adjusting comprises determining when said 
predictive error is greater than a second predefined 
threshold and said predictive error is greater than 
one-half said macroblpck activity level, and when 
both are so, adjusting a macroblock coding type 
parameter to bias /said macroblock towards being coded 
predictive . 



The metho 



i 



of claim 1, wherein said 
Lii) comprises determining an 



adjusting encoding ( 
adjusted quantization level for use in encoding said 



macroblock, said adj 



macroblock when saic 



isted quantization level being 



determined to conserve bits used in encoding said 



macroblock activity level 



exceeds said predefined threshold. 
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10. The method of claim /9, wherein said 
determining of said adjusted/quantization level 

3 comprises calculating a quantization level (CAL QL) 

4 for said macroblock and darfining said adjusted 

5 quantization level (ADJ QJu) as: 



6 ADJ QL=MIN((1 +0.25 (TH2 - 

7 STANDARD) 



+ 1)) -CAL QL; MAX ALLOWED BY 



Where: BR is the target bitrate; 

TH2 is a secorva predefined value; and 
MAX QL ALLOWEfi BY STANDARD is a maximum 
quant ization/level allowed by MPEG standard. 

l\. x-The method of claim 1, wherein said frame 
comprises one frame of a sequence of frames, and said 
method ^y^ther comprises initially determining for 
each frameNyf said sequence of frames whether said 
frame includesv said noisy portion. 
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1 2>0-©f\c& 12. Th^, method of claim 11, wherein said 

2 determining wntether said frame comprises said noisy 

3 portion includes, calculating a frame complexity value 

4 and comparing sai& frame complexity value to a 

5 predefined complexity threshold. 
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comprises a plural 



13. The method oiNclaim 12, wherein said frame 



:.ty of pixels, and wherein each 



pixel of said frame comprises a mult i -bit value, and 



wherein said frame 
accumulated absolu 
derived from adjac 
pixels of said fr 



complexity value comprises an 
:e difference value (PIX-DIFF) 
snt pixels of said plurality of 
me . 
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' > ^^ > 14. The method of claim 13, where/n said PIX- 
DIFF is defined as 



4 
5 



y=i,3,5.. 



J y+1 



6 Where: L represents luminance value of a pixel, 

7 and y represents pixel /position within the 

8 frame . 



.0 

n 



1 15. The method of claim /L3, further comprising 

2 setting a noisy picture flag yco "0" when said frame 

3 complexity value is less th^ri said predefined 

4 complexity threshold. 



O 



1 16. The method of claim 13, wherein said 

2 determining whether saia frame comprises said noisy 

3 portion further includes comparing a target bitrate 

4 for said frame to a predefined bitrate threshold and 

5 when said target bityrate for said frame exceeds said 

6 predefined bitrate yfchreshold, said method further 

7 comprises setting /a noisy picture flag equal to "0", 

8 and if said target bitrate is less than said 

9 predefined bitrate threshold, then setting said noisy 

10 picture flag to/"l", wherein said "1" noisy picture 

11 flag setting indicates said frame includes said noisy 

12 portion. 
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1 17. A method for encoding /k frame of a sequence 

2 of frames, each frame having a/plurality of 

3 macroblocks, said method comprising: 



4 

5 



determining whether said frame includes a 
random noise portion,/ and 
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when said frattfe includes said random noise 
portion, evaluating each macroblock of said 
plurality of maciroblocks in said frame and 
adjusting encod^ig of at least some macroblocks 
thereof within ysaid random noise portion of said 
frame, said adjusting comprising reducing bits 
used in encoding said at least some macroblocks 
within said random noise portion. 



18 



The method of 



bit value, and wherein 
frame includes said ra 



claim 17, wherein each frame 
of the sequence of frames comprises a plurality of 
pixels, each pixel of each frame comprising a multi- 

aid determining whether said 
dom noise portion includes 
calculating a frame complexity value and comparing 
said frame complexity value to a predefined 
complexity threshold, said calculating of said frame 
complexity value inciting deriving an accumulated 
absolute difference (HIX-DIFF) from adjacent pixels 
of said plurality of pixels of said frame. 
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ril W^^-*^ 19 * T ^ e method of claim 18, wherein said 
f*2T^ deriving of said PIX-DIFF comprises/ forming a string 

3 of pixels by concatenating said plurality of pixels 

4 of said frame and defining PIX-DIFF as: 

^ Max / 

6 E /h y - L y+1 | 

' y=l,3,5... / 

8 Where: L represents luminance value of a pixel, 

9 and y represents ypixel position within the 
10 string of pixels/. 

1 20. The method of /claim 18, wherein when said 

2 frame complexity value As less than said predefined 

3 complexity threshold, said method further comprises 

4 setting a noisy picture flag to "0" and performing 

5 normal encoding on said frame, and wherein when said 

6 frame complexity val/ue is greater than said 

7 predefined complexly threshold, said method further 

8 comprises determining whether a target bitrate of 

9 said frame is less than a predefined bitrate 

10 threshold, wherein when said target bitrate of said 

11 frame exceeds said predefined bitrate threshold, said 

12 method comprises setting said noisy picture flag to 

13 "0", and when said target bitrate of said frame is 

14 less than sain predefined bitrate threshold, said 

15 method comprises setting said noisy picture flag to 

16 "l", whereim said "1" noisy picture flag setting 

17 indicates yhat said frame includes said random noise 

18 portion. / 
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21. The method on claim 17, wherein said 
evaluating comprises fop each macroblock determining 
a macroblock activity level and determining when said 
macroblock activity levil exceeds a predefined 
activity threshold, wherein said macroblock activity 
level exceeding said predefined activity threshold 
indicates that said macrpblock is within said random 
noise portion of said frame. 

22. The method of claim 21, wherein said 
adjusting encoding comprises performing motion 
estimation on said macroblock and selectively 
adjusting macroblock coding type for said macroblock 
to bias said macroblock towards being coded 
predictive when said macroblock activity level 
exceeds said predefined activity threshold, said 
selectively adjusting being with reference to a 
predictive error value resulting from said performing 
motion estimation on said macroblock, and further 
comprising determining ah adjusted quantization level 
for said macroblock for /use in encoding said 
macroblock, said adjusted quantization level being 
determined to reduce bijcs used in encoding said 
macroblock . 



1 23. The method ot claim 17, wherein said frame 

2 further includes a normal video portion, and said 

3 reducing bits comprises conserving bits used in 

4 encoding said at leasft some macroblocks within said 

5 random noise portion /for use within said normal video 

6 portion of said frame 
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A system for encoding a frame having a 
2 noisy potion, said frame comprising a plurality of 
macroblock\, said system comprising: 



4 
5 



(i) \means for determining a macroblock 
activity le^el; 
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(ii) means for determining when said 
macroblock accavity level exceeds a predefined 
threshold, wherein said macroblock activity 
level exceeding \said predefined threshold 
indicates that said macroblock is associated 
with said noisy pprtion of said frame; and 
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(iii) means fior adjusting encoding of said 
macroblock when saim macroblock activity level 
exceeds said predefined threshold to conserve 
bits used in encoding\ said macroblock and 
thereby save bits otherwise used to encode said 
noisy portion of said tXame, 

25. The system of claim 24, wherein said frame 
further comprises a normal portion, and wherein said 
system comprises means for using said saved bits from 

said frame to encode 
macroblocks associatejd with said normal portion of 
said frame. 



/ 
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macroblock of said pi 
multiple blocks, and 
determining (i) compr 



levels of said multip 
comparing a minimum a 



The system of claim 24, wherein each 




Lurality of macroblocks comprises 
wherein said means for 
.ses means for determining an 
activity level for ea<:h block of said multiple blocks 
of said macroblock, aid means for ordering activity 

>Le blocks of said macroblock and 
i^tivity level of said order with 
a next to minimum activity level of said order to 
derive an activity level for said macroblock. 

27. The system Jof claim/26, wherein said means 
for comparing comprises means for determining whether 
said minimum activity level/ is less than one-half 
said next to minimum activity level and whether said 
minimum activity level id less than one-half an 
average activity level pf said multiple blocks, and 
when both are true, for defining said activity level 
of said macroblock as/said next to minimum activity 
level in said macroblock, otherwise for defining said 
activity level of said macroblock as said minimum 
activity level of said order. 

28. The system of claim 24, wherein said means 
for adjusting encoding (iii) comprises means for 
performing motion estimation on said macroblock and 
for selectively adjusting macroblock coding type for 

ias said macroblock towards being 
n said macroblock activity level 
ned threshold, said selectively 
reference to a predictive error 
said performing of motion 
nacroblock . 



said macroblock to t 
coded predictive whe 
exceeds said predefi 
adjusting being with 
value resulting fro 
estimation on said 
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29. The system of claim /28, wherein said means 
for selectively adjusting comprises means for 
determining when said predi/ctive error is greater 
than a second predefined ^threshold and when said 
predictive error is greaxer than one-half said 
macroblock activity level, and when both are so, said 
means for selectively adjusting comprises means for 
adjusting a macrobiotic coding type parameter to bias 
said macroblock toyards being coded predictive. 

of claim 29, wherein said means 
for adjusting encodilng (iii) further comprises means 
for determining an adjusted quantization level for 

macroblock, said adjusted 
sing determined to conserve bits 
1 macroblock when said macroblock 
<ls said predefined threshold. 



30. The systerr 



use in encoding said 
quantization level b 
used in encoding sai 
activity level excee 
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^^31. A system for encoding aJ frame of a sequence 
of frames, each frame having a plurality of 
macroblocks, said system comprising: 
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a pre-encode processing unit for 
determining whether sajfd frame includes a random 
noise portion; and 
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a control and encode unit for evaluating 
each macroblock of /said plurality of macroblocks 
in said frame when said frame includes said 
random noise portfion, said control and encode 
unit including means for adjusting encoding of 
at least some iriacroblocks within said random 
noise portion /of said frame to reduce bits used 
in encoding said at least some macroblocks 
within said /random noise portion. 



32. The system 



of claim 31, wherein each frame 



of the sequence of frames comprises a plurality of 
pixels, each pixel oE each frame comprising a multi- 
bit value, and wherein said pre-encode processing 
unit comprises means! for deriving a frame complexity 
value and for comparing said frame complexity value 
to a predefined complexity threshold, said means for 
deriving of said frame complexity value including 
means for deriving an accumulated absolute difference 
(PIX-DIFF) from adjacent pixels of said plurality of 
pixels of said frame. 
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frame complexity value is less than/said predefined 
complexity threshold, said pre-encode processing unit 
further comprises means for setting a noisy picture 
flag to "0" and performing normal encoding on said 
frame, and when said frame complexity value is 
greater than said predefined complexity threshold, 
said pre-encode processing unit comprises means for 
determining whether a target bitrate of said frame is 
less than a predefined bitrate threshold, and when 
said target bitrate/of said frame exceeds said 
predefined bitrater threshold, said pre-encode 
processing unit ^comprises means for setting said 
noisy picture fi'lag to "0", and when said target 
bitrate of sa/d frame is less than said predefined 
bitrate threshold, said pre-encode processing unit 
comprises yneans for setting said noisy picture flag 
to "1", wnerein said "1" noisy picture flag setting 
indicates that said frame includes said random noise 
portic 

34. The sys ;em of claim 33, wherein said 
control and encode unit further comprises means for 
determining for e ich macroblock a macroblock activity 
level and for det srmining when said macroblock 
activity level exceeds a predefined activity 
threshold, wherein said macroblock activity level 

■edefined activity threshold 
indicates that skid macroblock is within said random 
noise portion off said frame. 
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35. The system lof claim 34, wherein said means 
for adjusting encoding comprises means for performing 
motion estimation on said macroblock and means for 



selectively adjusting 



macroblock coding type for said 



macroblock to bias said macroblock towards being 



coded predictive when 
exceeds said predefine 
means for selectively 
to a predictive error 



said macroblock activity level 
i activity threshold, said 
adjusting being with reference 
/alue resulting from performing 



motion estimation on said macroblock, and wherein 



said control and enco 
for determining an adj 
said macroblock for u 



e unit further comprises means 
usted quantization level for 
e in encoding said macroblock, 
said adjusted quantization level being determined to 
reduce bits used in encoding said macroblock. 



1 36. The system lof claim 35, wherein said frame 

2 further includes a normal video portion, and said 

3 means for adjusting encoding comprises means for 

4 conserving bits used! in encoding said at least some 

5 macroblocks within said random noise portion for use 

6 in encoding macroblicks within said normal video 

7 portion of said frame. 



EN998028 



-37- 



• # 

1 30£>^^ A computer program product comprising a 

2 computer\usable medium having computer readable 

3 program cooe means therein for use in encoding a 

4 frame havingNa noisy portion, said frame comprising a 

5 plurality of macroblocks, said computer readable 

6 program code means in said computer program product 

7 comprising for ea\h macroblock of said plurality of 

8 macroblocks : \ 

9 computer readable program code means for 

10 causing a computer to affect determining a 

11 macroblock activity level; 

12 computer readable program code means for 

13 causing a computer to affect determining when 

14 said macroblock activity level exceeds a 

15 predefined threshold, wherein said macroblock 

16 activity level exceeding said predefined 

17 threshold indicates that Baid macroblock is 

18 associated with said noisyV portion of said 

19 frame; and \ 

2 0 computer readable program code means for 

21 causing a computer to affect adjusting encoding 

22 of said macroblock when said macroblock activity 

23 level exceeds said predefined threshold to 

24 conserve bits used in encoding saYd macroblock 

25 and thereby save bits otherwise usW to encode 
2 6 said noisy portion of said frame. \ 
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? ljL^|3^^ 38 • A computer program product comprising 

£z computer usable medium having computer readable 

3 program code means therein for /use in encoding a 

4 frame of a sequence of frames/ each frame having a 

5 plurality of macroblocks, sai/d computer readable 

6 program code means in said computer program product 

7 comprising: / 

8 computer readable program code means for 

9 causing a computer Lo affect determining whether 

10 said frame include4 a random noise portion; and 

11 computer readable program code means for 

12 causing a computer to affect evaluating each 

13 macroblock oy said plurality of macroblocks in 

14 said frame afnd when said frame includes said 

15 random noise portion, adjusting encoding of at 

16 least some macroblocks within said random noise 

17 portion of said frame, said adjusting comprising 

18 reducing bits used in encoding said at least 

19 some macroblocks within said random noise 

20 porti/on. 

***** 
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